In its recently published report, the Intergovernmental Panel on climate change identified the role of mineral dust in the Earth system and the uncertainties it introduces to the total aerosol radiative forcing and climate projections as key topics for future research (WG 1, chapters 5, 7 and 9). Achieving a thorough understanding of feedbacks associated with eolian dust is a challenge for a number of Earth science disciplines as mineral dust processes operate on a wide range of spatial and temporal scales. On the other hand, studies of mineral dust contribute significantly to research on past climatic and environmental conditions enabled by dust preservation in different kinds of depositional paleoclimate archives.
Such work has been the focus of PAGES' recently concluded ADOM (Atmospheric Dust during the last glacial cycle: Observations and Modeling) working group, which was established in 2008 with the goal of combining reconstructions of climate and atmospheric circulation from terrestrial, marine and ice-core records with modern dust evidence and model simulations of past and present atmospheric circulation. to this end, ADOM considered processes ranging from the regional to (inter-) hemispheric scales and focused on fostering more detailed knowledge on dust-related dynamics. the idea of editing a dedicated PAGES Magazine on mineral dust was born during the 2 nd ADOM workshop held at MArUM in bremen, Germany, in November 2011. this issue with contributions from workshop participants and colleagues from the ADOM community provides an overview of the science ADOM has focused on during recent years and highlights challenges to state-of-the-art dust research.
Modern dust
From a meteorological perspective the conditions governing the mobilization and entrainment of dust into the atmosphere (Fig.  1) and its long-range transport operate on daily to seasonal timescales. Schepanski et al. (p. 62) present an introduction to the modern mineral dust cycle and discuss on the basis of recent observational results how conditions for dust mobilization depend on daily meteorological conditions and on prevailing seasonal patterns. Lelli et al. (p. 64) show how seasonality impacts atmospheric aerosol content. remote sensing of atmospheric aerosol content from satellites has now been carried out for more than three decades, which is sufficiently long to analyze interannual aerosol variations. However, developing algorithms to retrieve dust deposition information from the remotely sensed mineral dust content in the atmosphere is still a challenge (Lelli et al. p. 64) . this is particularly relevant over the oceans where in-situ measurements of dust deposition are scarce ( Fig.  2 ) but nevertheless required to put the dust deposition recorded in marine sediment into a quantitative perspective.
Seasonal dust fluctuations are also superimposed by longer-term variations on interannual-to-decadal timescales. Shao (p. 66) sheds light on the links between dust fluctuations and climate variability modes and trends, and presents recent regional dust modeling results for Asia and Australia. Altogether, these results emphasize the need for long-term monitoring of dust deposition. to that effect, the most striking long-term effort discussed in this issue is the dust recordings from J. Prospero's barbados observatory. the observations now cover half a century and provide a deep insight into West African dust source variations and trans-Atlantic dust transport (Prospero p. 68). this record revealed for example a less pronounced correlation between precipitation in the Sahel region and dust deposited on barbados than suggested previously.
Present and past mineral dust variations -a cross-disciplinary challenge for research In addition to analyses of the total amount of dust deposited such as those discussed above, understanding the evolution of particle-size distributions along the transport path is another important target of dust research. It requires that sectoral observational studies are coordinated towards a holistic source-to-sink approach, connecting research on near-source dynamics of surface dust emission, on size-selective transport processes in the atmosphere, and on depositional processes including the sinking behavior of dust particles through the atmosphere and (ocean or lake) water column, and finally sediment formation. to achieve this, the different communities studying the dust cycle need to collaborate. Ideally, correlations between source area information and paleoclimatic records would emerge, taking into account the dust particle interactions and transformations on their way to the deposition site (Stuut et al. p. 70) .
Paleo archives of dust
Looking into the past enables us to detect amplitudes, ranges, and timescales unseen in modern observational records. In spite of the many challenges associated with understanding atmospheric processes and dust particle dynamics on their source-to-sink pathway, paleo-dust reconstructions have provided elucidating insights into the global dust cycle and its variations in the past. Paleoclimatic archives such as ice cores, terrestrial loess deposits, peat bogs, and marine sediments reveal direct information about variations of dust deposition processes over time. In addition they provide hints about dust-related facets of the Earth system, such as changes in vegetation cover, atmospheric circulation patterns and wind strength.
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